Schiff bases and phenyl hydrazone of isatins were prepared by reacting isatin and the appropriate aromatic primary amine/hydrazines. A new series of the corresponding N-mannich bases were synthesized by reacting them with formaldehyde and diphenylamine. The chemical structures were confirmed by means of their 1 H-NMR, IR spectral data and elemental analysis. The compounds were screened for analgesic, antiinflammatory and antipyretic activity. 1- Diphenylaminomethyl-3-(1-naphthylimino)-1,3-dihydroindol-3-one (4), 3-(1-naphthylimino)-5-bromo-1,3-dihydroindol-2-one (2) and 1-diphenylaminomethyl-3-(4-methylphenylimino)-1,3 -dihydroindol-3-one (7) were found to exhibit the highest analgesic, anti-inflammatory and antipyretic activity respectively. 1-Diphenylaminomethyl-3-(4-methylphenylimino)-1,3-dihydroindol-3-one (7) was found to be the most active compound of the series.
Schiff and mannich bases of isatin derivatives were reported to exhibit a wide range of CNS activities as potentiation of pentobarbitone induced narcosis, 1) analgesic, 2, 3) anticonvulsant, [4] [5] [6] [7] [8] antidepressant 9) and antiinflammatory activity. 10) Therefore, it was envisaged that a new series of Nmannich bases of isatins containing diphenylamino methyl moiety would possess analgesic, anti-inflammatory and antipyretic activity due to its structural resemblance with indomethacin and aryl acetic acid NSAID. In continuation of our work on some pharmacologically active Isatin derivatives, [11] [12] [13] we hereby report the synthesis of phenyl hydrazone, schiff and mannich bases of isatins and their pharmacological activities. In the present study, aromatic primary amines or phenyl hydrazine were subjected to reaction with isatin and 5-substituted isatin to form schiff bases and hydrazones respectively. A new series of the corresponding Nmannich bases were synthesized by reacting them with formaldehyde and diphenylamine. The chemical structures of the synthesized compounds were confirmed by means of their 1 H-NMR, IR spectral data and elemental analysis. The synthesized compounds were tested for their analgesic activity by acetic acid induced writhing reflex method, anti-inflammatory activity by formalin induced pedal paw oedema method and antipyretic activity by yeast induced pyrexia method.
CHEMISTRY
Melting points were determined in open capillaries and are uncorrected. IR spectra was recorded (in KBr) on Bomem FT-IR spectrophotometer MB Serial II. H-NMR spectra were recorded on 300 MHz-Bruker DPX 200 using tetramethylsilane as Internal standard. Elemental analysis was performed in Heraeus CHN Rapid Analyzer.
Synthesis of Schiff Bases of Isatin Equimolar quantity (0.004 mol) of 5-substituted isatin and the aromatic primary amine or hydrazine were dissolved in 10 ml of warm ethanol and refluxed for 30 min. After standing for approximately 24 h at room temperature, the products were separated by filtration, vacuum dried and recrystallized from warm ethanol.
Synthesis of Mannich Bases of Isatin
Equimolar quantity (0.004 mol) of diphenylamine in 10 ml of ethanol was added to a slurry containing appropriate isatin and 0.3 ml of formaldehyde solution (37% v/v) in 10 ml of ethanol. The reaction mixture was stirred for 1 h at room temperature and refrigerated for 48 h. The products were separated by suction filtration, vacuum dried and recrystallized from ethanol.
TLC 
PHARMACOLOGY
The synthesized compounds were evaluated for analgesic, antiinflammatory and antipyretic activity. Acute toxicity test was performed for all the synthesized compounds to ascertain the LD 50 values by Karber's arithmetical method 14) and the data are presented in Table 1 . The experimental doses were selected between the minimum effective dose and minimum non lethal dose. Student-t-test was performed for all the activities to ascertain the significance of the exhibited activities. The test compounds and the standard drugs were administered in the form of a suspension (1% Carboxy Methyl Cellulose as vehicle) in the same route of administration. Each group consisted of six animals. All the pharmacological experimental protocols were performed according to the recommendation of the Institutional ethics committee (Fredrick Institute of Plant Protection and Toxicology, Padappai 601 301, Chennai, India).
Animals The animals were maintained in colony cages at 25Ϯ2°C, relative humidity of 45-55%, maintained under 12 h light and dark cycle and were fed with standard animal feed. All the animals were acclimatized for a week before use.
Analgesic Activity The analgesic activity 14) was determined by the acetic acid induced writhing method using Wistar albino mice (25-30 g) of either sex selected by random sampling technique. Paracetamol at a dose level of 100 mg/kg was administered as standard drug for comparison. The test compounds at 3 dose levels (25, 50, 100 mg/kg) were administered intraperitoneally 15 min prior to administration of the writhing agent (0.6% v/v aqueous acetic acid, 1 ml/100 g). The writhings produced in the animal were observed for 30 min and percentage protection was calculated for analgesic activity. The results are presented in Table 1 .
Anti-inflammatory Activity The anti-inflammatory activity 15) was determined by formalin induced pedal paw edema method in Wistar albino rat (150-200 g) of either sex by using Plethysmograph. Diclofenac sodium (50 mg/kg) was administered as standard drug. The test compounds were administered at 3 dose levels (100, 200, 400 mg/kg) intraperitoneally 30 min prior to administration of formalin (0.1 ml of 1% w/v) in the plantar region of the paw. The paw volumes were measured at 15, 30, 60, 120 min after formalin administration. The results are presented in Table 2 .
Antipyretic Activity The Antipyretic activity 16) was determined by experimentally induced pyrexia in rabbits (0.95-1.1 kg) of either sex. Paracetamol (100 mg/kg) was administered as standard drug for comparison. The compounds at 3 dose levels (50, 100 and 200 mg/kg) were administered subcutaneously prior to administration of 12% w/v of suspended Brewer's yeast (1 ml/100 g) subcutaneously. The normal rectal temperature of each animal was recorded before the administration of the compounds using telethermometer. After administration of yeast, the rectal temperature of the rabbits were recorded at 30, 60, 90, 120, 150 and 180 min intervals. The results are presented in Table 3 .
RESULTS AND DISCUSSION
All the compounds except 5 and 6 exhibited analgesic, anti-inflammatory and antipyretic activities. It was observed that the Mannich bases (9, 10) possess greater activity than the corresponding Schiff bases (1, 3) . All the active compounds exhibited graded dose response. Compound 1 was inactive at the does of 25, 100, and 50 to 100 mg/kg as an analgesic, antiinflammatory and antipyretic agent respectively. Compounds 3 and 8 were inactive at the does of 50 mg/kg as an antipyretic agent. The compounds 3-(4-bromophenylimino)-1,3-dihydroindol-3-one and 3-(4-methoxyphenylimino)-1,3-dihydroindol-3-one 13) previously reported by us possessed significant analgesic, antiinflammatory and antipyretic activity. 1-Substitution (diphenylamino methyl group) of the corresponding compounds to yield 5 and 6 were devoid of activity. This suggests that 1-substitution in isatin Schiff bases (isatinϩprimary aromatic amine) may lead to decrease or complete absence of activity if the amine is substituted with strongly electrophilic or nucleophilic groups.
1-Diphenylaminomethyl-3-(1-naphthylimino)-1,3-dihydroindol-3-one (4), 3-(1-naphthylimino)-5-bromo-1,3-dihydroindol-2-one (2) and 1-diphenylaminomethyl-3-(4-methylphenylimino)-1,3-dihydroindol-3-one (7) was found to exhibit the highest analgesic, anti-inflammatory and antipyretic activity respectively. 1-Diphenylaminomethyl-3-(4-methylphenylimino)-1,3-dihydroindol-3-one (7) was found to be the most active compound of the series. The exhibited analgesic, anti-inflammatory and antipyretic activity of the compounds may be probably due to its structurally similarity with Indomethacin. 
